Low Carbon Schools is an initiative that promotes activities of sustainability among school children by minimising carbon emission in the school environment. This study aimed to build a model of a Low Carbon School involving 224 secondary school students of SMK Kalumpang, Selangor, Malaysia. The survey was conducted using the seven steps of the Low Carbon Schools framework, by setting up low carbon clubs, conducting field studies, building action plans, monitoring and reviewing plans, developing links to the curriculum, encouraging involvement among the school community, and implementing a low carbon code. Evaluation of the framework results was conducted using pre-test and post-test assessments to examine carbon literacy knowledge, low carbon attitudes, carbon literacy values, and low carbon practices. The findings show that there was an increase in levels for the four variables between the assessments before and after the implementation of the programme. The results of this study are important for use as guides and examples for the schools that are interested in the implementation of this Low Carbon Schools initiative.
INTRODUCTION
Environmental conservation has become the main topic in development activity both globally and in Malaysia.
school members adopting low carbon practices in balancing carbon cycles. Through the implementation of the Low Carbon School initiative, the school community will be able to adopt a lifestyle that using renewable energy alternatives, involves less dependence on fossil fuels, and adopts "3R" practices of Reuse, Reduce and Recycle. In fact, through this programme, students' literacy can be enhanced through the foundation of this energy-literate education and low carbon practice (Mageswary et al., 2015) . A study by John et al. (2016) at primary schools around New South Wales, Australia showed that the implementation of the Climate Clever Energy Savers (CCES) programme was effective in helping students to identify ways to reduce electricity consumption and improve their literacy knowledge. Through this programme, students' active involvement in indoor and outdoor activities was seen as being capable of indirectly enhancing the students' vital experience and soft skills (Reaves et al., 2010) .
Based on Astin (1984) involvement is defined as the use of physical and psychological energy that occurs throughout the activity, and can be measured both qualitatively and quantitatively. According to Fredericks et al. (2004) this involvement is comprised of three forms, namely emotional, behavioural, and cognitive involvement.
Involvement is also seen as being able to enhance the leadership potential of individual students (Elizabeth and Michael, 2013) . If looked at within the environmental context, the involvement of students in hands-on activities and activities outside of the classroom can enhance the knowledge and practices of the students. A study by Karpudewan et al. (2015) showed that active involvement of students in the classroom had increased students' understanding of global warming, the greenhouse effect, acid rain, and ozone depletion. Access to nature outside the classroom can also build confidence, responsibility, pride, cooperation, problem-solving in the classroom, and the relationship between students and teachers (Seyedehzahra et al., 2011) . However, the positive knowledge of students about environmental care is also influenced by family practices, teachers, media, reading practice, and the school curriculum's environmental content (Zarrintaj et al., 2013) . In addition, effective teaching approaches can also help to improve the students' levels of environmental energy literacy (Mageswary et al., 2016) . The theory of student involvement, developed from Vygotsky (1978) emphasises the role of the environment in students' learning process by encouraging their involvement through the introduction of effective pedagogical practices in the learning process ( Figure 1 ). This means that the activities implemented in schools can influence and enhance the students' knowledge and skills according to the focus and attention given.
Figure-1. Student Engagement Theory
Source: Vygotsky (1978) In line with this approach, a programme has been implemented at SMK Kalumpang, Kerling, Selangor, in collaboration with the Department of Geography and Environment, Faculty of Human Sciences, Universiti Pendidikan Sultan Idris (UPSI). The school is located in the district of Hulu Selangor, Selangor Darul Ehsan, which is in a rural area and is surrounded by public housing areas. The number of students was 635, consisting of 305
Therefore, this article discusses the implementation of activities throughout the programme for transforming ESD by using the seven steps of the Low Carbon Schools framework adapted from the Eco-Schools, as well as building an actual model of a Low Carbon School.
METHODS
This study involved pre-test and post-test experimental methods to compare the effects on a group of samples (Chua, 2006) constituted by the school students involved in the Low Carbon School activity. The implementation method consisted of six steps, the first was observation of the school's green environment. Then, a pre-test assessment was conducted to determine students' levels of carbon literacy knowledge, low carbon attitudes, carbon literacy values, and low carbon practices. Once the pre-test was completed, an action plan was developed based on the pre-test findings and observations of the school's surrounding area. The sustainability activities included energy-saving activities, tree planting projects, talks, 3R contests, and environmental exhibition. Next, a post-test assessment was conducted to further evaluate students' level of carbon literacy knowledge, low carbon attitudes, carbon literacy values, and low carbon practices. Finally, the last step was the construction of a Low Carbon School model, which was formed based on the information from the implementation steps that had been carried out ( Figure   4 ).
Figure-4. Low Carbon School Model Implementation Steps
Source: 
RESULTS AND DISCUSSION
Discussion on the findings was divided into two parts; respondents' background, and pre-test and post-test levels for carbon literacy knowledge, low carbon attitude, carbon literacy values, and low carbon practices. Table 1 shows the backgrounds of the respondents, who were 224 secondary school students of SMK Kalumpang, Selangor. A total of 78 Form 1 students (34.8%), 98 (43.8%) Form 2 students, and 48 Form 4 students (21.4%) were involved in this study. As for the gender of the students involved in this study, 111 (49.6%) are male students and the rest were female students. The majority of the respondents involved in this study were Malays, with a total of 154 (68.8%), and the rest were Chinese, Indians, Sarawak Bumiputeras, and other races. Source: 
Background of Respondents

Activities of Education for Sustainable Development
The implemented sustainability activities include the formation of a low carbon club for members of SMK Kalumpang; pasting sustainable practice awareness posters; tree planting and greening activities in school areas; design competitions and building sculptures from wasted items for the school garden; and environmental care awareness campaigns in the form of talks and exhibitions. 
Differences in Mean Score of Variables before and After the Programme
Analysis of the difference in levels of students' carbon footprint knowledge, low carbon attitudes, carbon literacy values, and low carbon practices was done by using descriptive analysis of the mean values. The levels in this study were based on the mean indicator values divided into three; low level (score 1.00-2.33), medium level (score 2.34-3.66), and high level (score 3.67-5.00). Figure 10 shows the difference in the students' carbon footprint knowledge before and after the programme. It was found that, in general, the students' carbon literacy knowledge was at a high level before and after the programme. As for the energy-saving sub-variable, there was no change before and after the programme was conducted. This was similarly the case for recycling activities, travel mode, and carbon footprint sub-variables. As for the air pollution sub-variable, there was no change, with a medium level both before and after the programme. However, for the greenhouse effect sub-variable, there was a rise in levels from medium to high after the programme was implemented. Figure 11 shows the difference in the low carbon attitude of the students before and after the programme. It was found that, in general, the low carbon attitude of the students was at a high level before and after the programme. For each low carbon attitude sub-variable, namely energy saving, recycling activity, and travel mode, there was also no change in level before and after the programme, with a high level for all three. Figure 12 shows the difference in the values of students' carbon literacy before and after the programme. It was found that, overall, the student's carbon literacy value was at a high level before and after the programme. For each sub-variable of student's literacy values, namely individual and community, there was also no change in the levels before and after the programme, which were at high level for both.
Figure-12. Students' Carbon Literacy Value Before and After the Programme (Mean Difference)
Source: This shows that the greenhouse effect knowledge of the students can be enhanced by the activities and low carbon curriculum implemented in the Low Carbon Schools programme. This is in line with a study by Karpudewan et al. (2015) which showed that students' active participation in classroom activities had improved their understanding of global warming, the greenhouse effect, acid rain, and ozone depletion. In fact, a study by also revealed that students undergoing sustainability activities had a positive impact on the students' knowledge and practices. In addition, the positive knowledge of students in environmental care is also strongly influenced by the cooperation of the individuals close to the students, such as teachers and parents (Zarrintaj et al., 2013) . Next, as for the students' low carbon practices before and after the programme, there was no change in the test results ( Figure 13 ). Source: Figure 14 shows the actual model of Low Carbon Schools implemented through the approaches and exposure to education on sustainable development. The approach used was the sustainability practices instilled by the seven low carbon school building processes, adapted from the seven processes for the establishment of Eco Schools namely to establish low carbon clubs, conduct field studies, build action plans, monitor and re-evaluate plans, develop curriculum links, encourage school community involvement, and develop a low carbon code. Its impact on the educational institution, which is the school, can be divided into two parts; the students and the school 
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